• 116026 



The Patent Office, 
25, Southampton Buildings, 
London. 



18 December 1979 



DECEIVED 



PERMIT - Section 23(1) 
Application No. 7901325 
Filed 1 9 January 1 979 




On 



22 January 1 979 



an order was issued under Section 22(1) of 



the Patents Act, 1977 prohibiting publication of information with respect to the 
subject matter of the above-numbered application. This order is still in force, 
but the applicant(s) is/are hereby authorised to apply in. .The United States of America 
for grant of a patent in respect of this subject matter, subject to the four condi- 
tions set forth below :- 

(1 ) The invention which forms the subject of this application has been 
classified by a defence authority of the United Kingdom as. . P.0IP^.DENTIAL 

and the. . Government shall be requested 

to accord this invention the equivalent degree of security. 

(2) The. . . . .^®^*?^ application shall be abandoned if this 

action becomes necessary to ensure secrecy. 

(3) All correspondence relating to the. . . . "^^f application 

shall be transmitted solely through officially recognised adequately ^cure 
communication channels. All persons in. .S*^*®s/r§'^u,reJto 
deal with the patent application there shall have been authorized to have 
access to such security classified information and be able to provide ade- 
quate physical security. 

(4) The applicant(s) shall make available to the. . 

Government for defence purposes a copy of the application filed in that 
country. 




A H W Kennard 



for the Comptroller. 



CN/2000/0561428/8304820/880/6/78 



D.P.Per.3 



5 




The Patent Office, 

25 Southampton Buildings, 
London. RECEIVED 

'^AM 1 1 m 

cm 

GROUP 220 
LiCENSiriG REVIEW 




I, the undersigned, being an officer duly authorised in accordance with Section 
[62(3) of the Patents and Designs Act, 1907, to sign and issue certificates on behalf 
of the Comptroller-General, hereby certify that annexed hereto is a true copy 
of documents as originally filed in connection with the Patent application 
identified therein. 



I further certify that pursuant to Section 22(1) of the Patents 
Act, 1977, the Comptroller has ordered prohibition of publication of 
the said specification*. 




Witness my hand this 19 day of December 



1979 



C.O.C. 6 

1619/507L D201418 5M 6/76 TP Gp 3628/2 



Best Available Copy 

^^%^r.y}AnHlS ACT 1977 



„ . - . PATENTS FORM NQ. 1/77 ' . 
' ^ (Rules 6, 16. 19» 

'^1^1^ The Comptroller 
,^ • The Patent Office 

.. 25 Southampton Buildings 
London WC2A 1AY - 



II 2 JAN 1979: 



reqOest for the grant of a patent 



7^0 1 7i2p 
1979 




THE GRANT OF A PATENT IS REQUESTED BY THE UNDERSIGNED ON THE BASIS OF THE PRESENT . 
APPLICATION 

•I Applicant's or Agent's Reference (Please insert if available) l^C NO, 55/78 

.:|| . Title of Invention THRUST NOZZLE FOR A GAS .TURBINE ENGINE v. . 



Ill Applicant or Applicants (See note 2) 



Rolls-Royce Limited 



Address 



(First or only^ applicant) . 

65 Buckingham Gate, London, SW1E 6AT.. 



Nationatitv ...A .British Company 

Name (of secnnd applicant, if more than one) 
: Address «......„.. 



Nationality 



IV Inventor (See note 3) 



1^) Tha appl./.ant(c) .c/art. ♦ho cr.lo/jr.int ■nuontr.rfc) 



: (b) A Statement .on Patents Form No. 7/77 
■ i- be fumished ■■ .-!..»: ••..>■■ ■.•. 



V ' Authorisation of Agent (See note 4) 



G T KELVIE 



VI , Address for Service (See note 5) Company Patents & Licensing Dept. 

^ r . Rolls-Royce Limited, P 0 Box -31, Moor Lane, 

" ^ ^ Derby, DE2 8BJ 

' ' Telephone Derby 4242^ Ext 353 



. VII Declaration of Priority (See note 6 
• V Country 



- Filmg date 



VIII The Application claims an earlier date under Section 8(3). 12(6), 15(4) or 37 {^) (See note 7} 
- Earlier application or patent number and filing date 



iX Check List (To be filled in by applicant or agent) 



A 


The application contains the following number 
of sheet(s) 


B 


The application as filed is accompanied by:- 


1 


Request 


1 




1 




2 




6 




2 


Translation of priority document 


3 


Qaimis) 






3 


Request for Search .7,'......... 


4 




..,..1 




4 


Statement of Inventorship and Right to 














5 








5 





It is suggested that Figure No of the drawings (if any) should accompany the abstract when f 



X_ 

XI Signature (See note 8} 

. For and on I tfehalf of Rolls-Royce Limited 



J C Purc^ - Authorised by Power of Attorney; 



1 This form, when completed, should be brought or sent to the Patent Office together with the prescribed fee 
and two copies of the description of the invention. 

2 The name, address and nationality of each applicant are to be stated in the spaces provided at III. Names of 
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prosecute the application up to grant of a patent and to service any patent so granted. 
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6 The declaration of priority at VII should state the date of the previous filing and the country in which it was 
made and indicate the file number, if available. 

L H ^.''f L"" J' °* ^St4) or 37(4) the appropriate section should 

De Identified at VIM and the number of the earlier application or any patent granted thereon identified. 

8 An agent may sign only when previously authorised. An express authorisation signed by the applicant(s) 
must be received by the Patent Office before the expiry of 3 months from the filing date. . . 
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This invention concerns a thrust nozzle for a 

gas turbine engine. 

More specifically, the invention is concerned 

with a thrust nozzle, the outlet area of which can 

5 be var-ied, so as to cater for- v.-irying volumes of 

gas flow from a gas turbine engine which includes 

the nozzles. 

The invention -seeks to provide a variable area 

nozzle structure suitable for use as inter alia, a 

10 thrust vectoring nozzle ie. one which is rotatable so 

as to emit propulsive gas flow in various directions. 

According to the present invention, there is provided 

a variable area thrust nozzle for a gas turbine engine, 

comprising a tubular structure havine an exhaust gas 

15 outlet, a flap pivotally mounted within said tubulkr 

structure so as to be movable between a position 

wherein its edges seal against the inner wall of the 

tubular structure, in which position the flap effectively 
reduces 

/the outlet area of the nozzle, and a position wherein 
20 the flap lies parallel with said inner wall so that in 

operation, gas may flow both sides thereof and means 
for moving said flap between said positions. 

Preferably the thrust nozzle is adapted for 
rotary movement relative to an engine to which for 
25 operation the nozzle is fitted and the nozzle outlet 

is angled with respec-t^o the nozzle inlet. 
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The moving meano may comprise a powered ram 
linked to the flap underside, and supported from the 

extern?il sv;rf3ce of the tubular structure. 

Preferably the thrust nozzle is in the form 
5 of an elbow and the moving means is supported froir; 

the outer surface of the inside of the curve of the 
elbow. 

The invention will now be described, by way 
of example and with reference to the accompanying 
10 drawings in which: 

Figure 1 is a diagrammatic view of a gas turbine 
engine incorporating a pair of variable area thrust nozzles 
in accordance with an embodiment of the invention^ 
Figure 2 is an enlarged, cross-sectional part 
15 view ^f Figure 1. 

In Figure 1 an aircraft power plant 10 comprises 
a core gas generator 12 driving a front fan 1-^. The 
fan duct 16 of front . fan 14 terminates in a plenum 
chamber 18. The plenum chamber is divided into two 
20 portions 20, 22 each of which terminates in a respective 

' propulsion nozzle 24, 26. 

Propulsion nozzles 24, 26 are rotatable relative 
to the power plant 10, so as to enable thrust ' 
vectoring. In each nozzle, rotation is achieved by 
25 connecting the nozzles 24, 26 to the divided portions 

20, 22 of plenum chamber 18, via bearings in respective 
housings 28^^^30. <^ ^ 
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Reheat equipment (not shovm} is included in the 
plenum chamber 10 and oporr.tion of the reheat equipment 
requires the ability to increase the outlet area of 
each nozzle 24, 26 so as to cater for the resultant 
increased mass flow of gases. 

Referring now to Figure 2, nozzle 24 is in the 
form of an elbow, so that its outlet 32 is in a plane 
which is approximately normal to the plane of rotation 
of the nozzle. A flap 34 is pivotally mounted at 36 
in this nozzle 24 and its length extends inwardly from the 
/oi^^tee nozzle structure. The edge periphery 38 of 



flaps 34 is so shaped that when the flap is in the 
position shown in full lines, the edge periphery 38 
seals against the inner wall of the nozzle. The 

^5 effecibive outlet therefore, has a depth indicated 

between arrowheads 40. In the configuration first 
described, the outlet area of nozzle 24 is the 
smallest possible, but should re-heat be required, 
that area will not be sufficient to pass the 

20 resultant increase in mass flow of the gas. 

Accordingly, flap 34 is pivoted to the position 
shown in dotted lines. Gas can then flow past both 
sides of flap 34, to the outlet plane 32 the depth 
of which has now been enlarged . as indicated by 
25 the distance between arrowheads 42. 

In the present example, a ram 44 is used to 
move the flap 34 betwe^^vits tw^ositions. The 
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suitable Linear- actuator rnay ho utilised. 

A hole A8 is provided to enable the link 
portion of the connection to pass through. 
However, in the "reheat" configuration, no gas will 
escape to atmosphere via hole A8, as a sole plate 
50 seals the hole therefrom. The sole plate also 
. serves to locate ram structure UU. 

The construction of area varying apparatus 
described hereinbefore, is particularly suitable 
for employment with elbow type nozzles, in that it 
. , can be positioned in the crook of the elbow, as shown 

and so does not add to the frontal area of the power 
plant it is mounted upon. Moreover, mounting the 
apparatus thus does not affect the structural 
^5 integral ty of the outer portion of the elbow, which 

in operation, is subject to the 

temperature and turning of the gas flow. However, 
as can be seen in Figure 1, the apparatus can be 
utilised on a straight nozzle. 
• In Figure 1 the outlet nozzle 52 of gas 

generator 12, has a flap 54 mounted therein in a manner 
identical with the flap 34 of Figure 2. A ram mechanism 56 
lies along the exterior of nozzle 52 and is connected 
to flap 54 via a link 58. 
^5 Actuation of ram 56 pivots link 58 which in turn 

pivots flap 54 into the "re^at on"^position. 
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As link 58 will pivot about one portion of an 
arc and flap 5^ will pivot about another portion 
of arc, the connection between them will have to . 
comprise a pin and slot connection, to cater for 
the different movements. 



G T KELVIE 
CHARTERED PATENT AGENT and 
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